KS204 was derived from NC-83-2, a broad-based alfalfa population released by members of the NC-83 Regional Project (1).
NC-83-2 was subjected to recurrent phenotypic selection for resistance to anthracnose (3 cycles), bacterial wilt (2 cycles), downy mildew (6 cycles), Fusarium wilt (1 cycle), Phytophthora root rot (1 cycle), stem nematode (2 cycles), pea aphid (5 cycles), and spotted alfalfa aphid (4 cycles). Independent culling was practiced but all pests were not included in each cycle. Over 100 plants from the last cycle were intercrossed by hand pollination in a greenhouse. Syn 2 seed was produced by intercrossing approximately 250 Syn 1 plants in a field cage. Leafcutter bees [Megachile rotundata (F.)] were used for pollination.
At St. Paul, MM, percentages of plants resistant to bacterial wilt were: KS204 = 33, 'Ranger' (R) = 31 2 , 'Narragansett' (S) = 9. Percentages of plants resistant to Fusarium wilt were: KS204 = 73, 'Moapa 69' (R) = 76, and Narragansett (S) = 18. Percentages of plants resistant to Phytophthora root rot were: KS204 = 14, 'Agate' (R) = 42, and 'Saranac' (S) = 3.
Seedling tests to evaluate resistance to anthracnose, downy mildew, blue alfalfa aphid, pea aphid, and spotted alfalfa aphid were conducted at Manhattan, KS. The percentages of plants resistant to anthracnose (race 1) were: KS204 = 80, 'Arc' (R) = 77, and Saranac (S) = 6. KS204 and resistant and susceptible controls showed the following percentages of resistant plants in tests with three downy mildew fungus isolates: In a fall dormancy trial at St. Paul, MN, ASI scores for KS204, 'DuPuits' and Saranac were 5.92, 5.53, and 6.45, respectively.
Two grams of KS204 seed are available to each applicant upon written request. It is requested that appropriate recognition be given to source when this germplasm contributes to the development of a new cultivar or hybrid.
Seed stocks of KS204 are maintained by the Department of Agronomy, Kansas State University, Manhattan, KS 66506. The five lines have an erect, Type II plant habit with a medium guide stem developing. Seeds are dull (opaque) black similar to ICA Pijao, the recurrent parent, but slightly larger than ICA Pijao. In a 1985 trial at CNPAF-EMBRAPA, the 50-seed weights of the five lines ranged from 8.5 g (WBR22-50) to 10.0 g (WBR22-3 and WBR22-8) compared to 7.4 and 8.2 g for 'Rio Tibagi' (a standard Brazilian cultivar) and ICA Pijao, respectively. Although these breeding lines were not selected specifically for disease resistance, field observations at CNPAF-EMBRAPA in Brazil have indicated that they possess at least moderate levels of resistance to bean rust, caused by Uromyces phaseoli (Reben) Wint, and angular leaf spot, caused by Isariopsis griseola Sacc. Each of the five lines carries the single dominant I-gene form of resistance to bean common mosaic virus, based on the occurrence of the total necrosis reaction when inoculated with the NL 3 strain in greenhouse tests at CNPAF-EMBRAPA (de Faria, J., Personal communication, 1987) .
Field tests in Brazil and Wisconsin have shown that the lines fix more atmospheric N 2 than Rio Tibagi, based on comparisons using total accumulated shoot N, 15 N isotope dilution, acetylene reduction activity; and visual evaluation of nodulated roots, nodule mass, and grain yield of plants grown on soils where N is limiting. Although actual levels of N 2 fixation will vary, often depending on environmental factors such as soil characteristics, native rhizobia, moisture, etc.; the relative superiority of these lines compared to Rio Tibagi are consistent. In one field trial in Wisconsin and three field trials in Brazil, the five breeding lines accumulated from 3 to 42% more total N in the shoots than Rio Tibagi. In Brazil, when 15 N isotope dilution was used to estimate fixation, WBR22-34 had 29% more fixed N 2 in the shoot and 109% more fixed N 2 in the seeds than Rio Tibagi. In WBR22-34, 44% of the seed N was derived from fixation, compared to 35% in Rio Tibagi (Saito, S.M.T., personal communication, 1986). Indirect measures of fixation, such as total shoot N, which are positively correlated with the amount of N 2 fixed by plants grown on low-N soils, indicate that the amount
